THE pathogenesis, clinical features and the management of cases of portal hypertension have aroused widespread interest. Recent advances in radiological and biochemical methods of investigation have brought to light some important aspects of this problem. The clinician can at present obtain a fairly accurate idea of the anatomical or even the pathological abnormalities that are present in a particular case even prior to operation. The behaviour pattern of many cases can be predicted with or without operation with reasonable certainty. However, in some areas, the syndrome still remains obscure.
Material and Methods
In the course of the last eight years, we have had the opportunity of looking after and operating on over ioo cases of portal hypertension of greater or lesser degree. Sixty-two of these cases have been investigated in great detail and operated on at the S.S.K.M. Hospital during the last five years and these form the main basis of this study. A record of our earlier cases has been published elsewhere (Basu, Das and Aikat, I957) . Many new and interesting facts have come to our notice during the course of this investigation and new knowledge has been gained.
In addition to careful scrutiny of their past history with particular regard to protozoal infections, jaundice, haematemesis, ascites, etc., and examination of their physical state, special investigations were carried out on the following lines: (i) Haematological-examination of the peripheral blood and bone marrow study. (2) Biochemicalexamination of plasma proteins and liver function tests.
(3) Radiological-oesophagogram and splenoportal venogram. Opportunity was taken at the time of operation to investigate the-following:
(a) Estimation of the portal venous pressure.
(b) Macroscopic appearances of the spleen, liver and of the portal venous system including presence of collateral venous channels. (c) Examination of biopsy material from the liver, taken at operation.
Cases have been followed up clinically, and further haematological and radiological investigations have been carried out during the follow-up period. Detailed liver function tests have been performed. The histology of the liver has been studied by repeated liver biopsy.
Results
The important data brought out during the -course of this study are presented in the tables, Table i summarizing the observations made before Porta-caval shunt was done in i8 cases. One had recurrence of haemorrhage.
Discussion
It will be seen that next to intrahepatic obstruction due to cirrhosis of liver, the infrahepatic obstruction cases form the second largest group in our series (Table 3 ). The importance of this mode of obstruction in the pathogenesis of portal hypertension has been realized in recent years (Das and Basu, I956) . It is fortunate that surgical treatment in this group can in many cases be curative. This is in contrast to intrahepatic or even suprahepatic obstruction, where treatment at best is only palliative and helps in prevention of haemorrhage. Of the i8 cases in our group who were operated on, I6 are doing well, are free from haemorrhage and doing full time work. In three of these cases, the follow-up period has exceeded four years. The causes of infrahepatic obstruction of the portal venous system may be of different types. We were fortunate to meet with nearly all these possible types. The largest number (nine cases) were due to the splenic vein being enveloped by fibrosis associated with chronic fibrosing pancreatitis. Eight of these cases were observed at operation and in the ninth case who unfortunately succumbed to a severe episode of haemorrhage prior to operation, we were able to do an autopsy study and demonstrated the obstruction by passing a fine tube in the splenic vein which got obstructed at the site of fibrosis; radio-opaque dye introduced through this tube did not pass beyond this site
We had four cases of splenic vein obstruction due to tumour of the pancreas. In one case, it was possible to do a partial pancreatectomy together with splenectomy and ligation and division of the large tortuous veins draining towards the fundus of the stomach. The venogram (Fig. 2) (Fig. 3 ).
We were able to demonstrate three of these cases by venography and confirmed the abnormal anatomy at operation.
Another was, however, not shown by venography but was observed during the attempt to do a porta-caval shunt. Small cavernomatous tributaries were observed anterior to the common bile duct and the portal vein was absent from its usual place posteriorly. It is to be expected that the liver is likely to be normal in all cases of extrahepatic obstruction group. This was exemplified in our series both on macroscopic appearance at operation and also on histology.
The intrahepatic obstruction group in our series was all due to cirrhosis; bf the liver. It is conceivable that obstruction to the portal venous stteam within the liver may also be produced by other pathological conditions such as' tumoursY cysts or abscesses; but these instances must be extremely uncommon. The common histological. type of cirrhosis met with was postnecrotic cirrhosis with nodular hyperplasia. This type of histology was also evident in th.e macroscopic appearance of large relatively soft dark looking bosses on the surface of the liver often seen at operation. We have had four cases in which intra-and extrahepatic obstruction were both responsibl4 for portal hypertension (Table 3) . Two cases were due to a large hyperplastic liver regeneration nodule of the type just described and in the other two, portal vein thrombosis was apparently secondary to advanced cirrhosis of the liver.
The syndrome of suprahepatic obstruction or obstruction to the outflow of the portal venous blood from the liver has only recently been described. The so-called Budd-Chiari syndrome in which there is thrombosis of the minute hepatic venous tributaries before they join the inferior vena cava is an example of this syndrome. This type of obstruction causes severe degrees of portal hypertension, sometimes combined with ascites in later stages. There were two cases in our series in which we decided that this particular type of obstruction was the responsible factor for portal hypertension (Table 3) (Table i) .
(2) Haemorrhage is a more common feature of extrahepatic obstruction group than of intrahepatic obstruction (Table i) . It is also more severe and therefore sometimes fatal in the former group.
Nearly all our cases of extrahepatic obstruction had history of severe and repeated haematemesis and two cases were fatal before operation. On the other hand, only nine of the 36 intrahepatic obstruction group had history of lesser degrees of haemorrhage.
(3) As opposed to this, ascites seldom occurs in extrahepatic obstruction whereas it was present in I3 cases of our intrahepatic obstruction group (Table i) The biochemical tests for liver function are individually well known for their incompleteness. One has to rely on a battery of tests to obtain an overall picture of liver function. In addition to the usual tests, we performed a careful electrophoretic study of the globulin fractions of the serum and this, we believe, gives a good idea of the state of liver function. When the total serum protein was less than 5 g. % and the serum albumin less than 2.5 g. %, when there was reversal of albumin and globulin ratio and when particularly serum electrophoresis showed hyperglobulinaemic peak in the globulin fraction, we considered the liver function to be markedly deranged. On this basis, we considered that in 44 of our cases, the liver was functionally moderately to severely damaged. It would be seen that these were all cases of the intrahepatic obstruction group and that in extrahepatic obstruction, liver function, as is to be expected, remains relatively normal.
The importance and value of spleno-portal venography in the diagnosis and elucidation of portal hypertension has been described by us in detail elsewhere (Basu and Das, 1956 We also believe that spleno-portal venography is of great help to the surgeon in the planning of the requisite operation.
As a routine measure, we measured the portal venous pressure at operation by a saline manometer. In many cases, the intra-splenic pressure was measured in addition. In the majority of our cases, the range of pressure varied between 200 and 400 mm. saline. There were eight cases with pressures above 400 mm. and six cases above 500 mm. (Table 2 ). In addition to regular clinical check-up, we have been doing repeated haematological, liver function and liver biopsy studies of our cases-at three or four monthly intervals. From a review of our follow-up material, it is now clear that in the large majority of our cases, the operation has been well worthwhile. Of the total of 56 cases followed up from six months to five years, 45 cases are clinically doing well, only seven have had recurrence of haemorrhage and four have developed ascites. Liver function and liver biopsy studies show improvement in a good proportion. The haematological status has markedly improved indicating elimination of the factor of hypersplenism. We have been trying to analyse the effect of splenectomy on the histology of the liver in those cases where cirrhosis was already observed at operation.
It is yet early to state our opinion categorically but we have been impressed by positive functional as well as structural improvement in at least some of our cases indicating the reversibility of the fibrotic process in the liver and the injurious influence of the enlarged spleen on the liver parenchyma.
In extrahepatic obstruction, as is to be expected, the results of operations are even better. Except for the two post-operative deaths, all the remaining I6 are doing well and to all appearances are cured. Of I6 spleno-renal shunts, there has been recurrence of haemorrhage in three cases. The other I3 cases are doing well and are free from haemorrhage. In two cases, the follow-up period has exceeded four and a half years.
A few significant observations made as the result of this study may be summarized:
(i) Haemorrhagic episodes are more common with extrahepatic than with intrahepatic obstruction, whereas ascites seldom occurs with extrahepatic obstruction.
(z) The most important diagnostic agent is spleno-portal venography which is simple, relatively free from risk and gives significant information with regard to the site, and also sometimes the nature of the obstructive agent.
(3) Electrophoretic study of serum proteins and protein fractions are the best guide to the state of liver function.
(4) There is no definite relation between portal hypertension and the incidence of haemorrhagic manifestations.
(5) In the pathogenesis of portal hypertension, the most common obstructive agent is intrahepatic obstruction due to cirrhosis of the liver. However, infrahepatic obstruction due to different causes comes a close second. Suprahepatic obstruction though rare is sometimes responsible.
-(6) For cases associated with repeated;haemorrhage, splenectomy associated with spleno-renal shunt is the operation of choice in the types of cases we meet with. Porta-caval shunt is indicated where splenomegaly and hypersplenism are not significant or for the postsplenectomy or the postspleno-renal bleeder. Simple splenectomy is indicated where haemorrhagic episodes are absent.
(7) The effect of the operation in relation to the hepatic function and structure and the general nutritional and the haemopoietic status of the patient has been studied by a careful follow-up programme. there is evidence to show that in many cases there is reversal of the fibrotic process in the liver and sustained improvement of liver function after this operation.
(8) Infrahepatic obstruction cases are markedly benefited and can be considered as cured by the operation.
Summary
This study presents a detailed review of cases of portal hypertension dealt with during the last five years. Earlier cases already reported on have been omitted from the study except for general observations.
The review includes careful evaluation of the methods of diagnosis and the importance of the various diagnostic agents. A study is made of the relation of portal hypertension to the haemorrhagic manifestations. The role of different types of obstruction and the nature of the obstructive factors in the pathogenesis of portal hypertension are clearly brought out. The indications of the different types of operations and the results of such operations are discussed.
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